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ABSTRACT
Oral health contributes physically and psychologically to quality of life. Objective: To investigate the relationship
of oral health status with oral health related and general Quality of Life (QOL) in elderly. Methods: Subjects were
612 community dwelling Thai aged 60 years or older. A questionnaire was evaluate socio-demographics, general
oral health assessment index (GOHAI) and world health organization quality of life (WHOQOL). Oral examinations
assessed teeth present, decayed teeth, gingival bleeding, pocket depth, functional tooth units (FTUs) and salivary
flow rate. Results: For dentate subjects (n=428), logistic regression showed that teeth present, decayed teeth, gingival
bleeding, pocket depth, FTUs and saliva flow rate were associated with GOHAI (p<0.05). Regarding WHOQOL,
teeth present, gingival bleeding and FTUs were associated with physical domain (p<0.05). Teeth present, decayed
teeth, gingival bleeding and FTUs were related with psychological domain (p<0.05). Teeth present and FTUs were
associated with environmental and social domain (p<0.05). For edentulous subjects (n=184), denture wearing was
associated with GOHAI and all domains of WHOQOL (p<0.05). Conclusion: The number of teeth present, denture
wearing and FTUs strongly affected GOHAI and general QOL. Dental caries, periodontal status and salivary flow
rate also affected GOHAI and some domains of general QOL of elderly.
Keywords: elderly, oral health, quality of life

INTRODUCTION
T he population of elderly T hai will increase
continuously and become higher than any other
country in the South East Asia region by the mid 21st
century. Poor oral health among aged people represents
an important public health problem of Thailand.
Many studies show that the quality of life (QOL) is an
important element of health.1-2 QOL has been used by
numerous researchers to encompass the broader notion
of health and is increasingly being used by researchers
to evaluate the effect of health care services QOL
includes an objective and subjective evaluation of life
circumstances.3

health-related QOL and disease-specific QOL. Oral
health contributes physically and psychologically to
quality of life.5,6 Oral health status influences a person’s
self-esteem, self-image, and feelings of social wellbeings.7,8 Self-rated oral health had an independent
effect on current and future self-rated general health
after age and other measures of health status were
controlled for by multiple regression analyses.9
The General Oral Health Assessment Index (GOHAI)
is a self-administered questionnaire consisting of 12
items and is popularly used to assess the Oral Health
Related Quality of Life (OHRQoL).10 GOHAI is mainly
used with elderly people.11-13 It is not known, oral
disease are able to exceed the threshold that is enough
to effect a person’s subjective perception of well-being,
resulting in worse general QOL, including physical,
psychological, social relations and environmental
domains of QOL.14 Interestingly, it is believed that oral
status is able to affect the overall feeling of general
QOL.15

QOL has been defined by the World Health Organization
Quality of Life assessment (WHOQOL) group as
individual’s perception of his/her position in life in the
context of the culture and the value system in which he/
she lives and in relation to his/her goals, expectations,
standards and concerns.4 In order to assess QOL,
many instruments have been proposed in the literature,
including questionnaires aimed to assess general QOL,
40
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There has been little research done on the investigation
of the relationship between OHRQol, general QOL
and oral health status in Thai. Our hypothesis was
that older person experiencing oral health problem
would report a worse QOL, even after adjustment for
sociodemographic variables and systemic disease.
Thus, the objective of the present study was to
investigate clinical oral health status associated
GOHAI and WHOBREF-26 in community dwelling
elderly Thai.

METHODS
The study protocol was approved by Naresuan
University Ethical Committee on Human Rights. The
sample for this study was drawn from elderly people
who were aged 60 or more years old and lived in
Muang, Phitsanulok Province, Thailand. This was a
cross-sectional study (January-June, 2015), with simple
random sampling framework by computer program
to select subjects. A total of 612 people (158 males,
454 females mean age 68.79±5.9 years) agreed to join
the study and signed the informed consent. Subjects,
who were diagnosed as having mental diseases by a
medical practitioner, were excluded from the study. The
questionnaires collected sociodemographic and general
health information such as age, educational, income,
systemic disease and medications was collected by
trained interviewers.
General Oral Health Assessment Index (GOHAI)
GOHAI is a 12-item instrument comprising questions
related to oral function, anxiety and pain/discomfort.
The response categories for each question were: all the
time=1; often=2; sometimes=3; seldom=4; and never=5
during the last three months. The mean score for the
GOHAI was obtained by summing the response codes
for each of the 12 items. The range of the GOHAI
scores are 12-60, in which the higher score indicates
better perceived OHRQoL.10
Quality of life assessment
Quality of life was assessed with WHOQOL-BREF,
a QOL instrument derived from WHOQOL-100 and
developed by the WHOQOL-group to be used in
epidemiological surveys and clinical trials.4 WHOQOLBREF had a validated version in Thai which contains
26 questions comprehending four different domains
of QOL: physical (seven question), psychological
(six questions), social relations (three questions) and
environment (eight questions). The response scales
used assessed “how much”, “how completely”, “how
often”, “how good” or “how satisfied” the older persons
felt in the previous 2 weeks. Responses were in a
five-point Likert interval scale. The score range for
each WHOQOL-BREF item is 1-5, with lower scores
implying a poorer QOL.

Standard clinical dental examinations were performed
by one dentist, who examined number of teeth present,
filled teeth and decayed teeth, using clinical criteria
based on the WHO format.16 Periodontal status was
examines using a periodontal probe. The deepest
periodontal pocket depth was recorded by probing all
sites around each natural tooth present. Pocket depth
of 4mm or deeper on any one tooth site were judged to
indicate the presence of periodontitis.
Functional Tooth Units (FTUs) were defined as pairs of
opposing teeth, and FTU scores were used to evaluate
masticatory function. The total number of FTUs was
defined as a pairs of opposing, natural teeth. FTUs
from posterior teeth, in which there were two opposing
molars, were scored as two, while FTUs with two
opposing anterior and premolars, scored as one FTU.
Therefore, a person with a complete dentition had 22
FTUs.17
All subjects abstained from smoking, eating and
drinking for 2 hours prior to the measurement of
salivary flow rate. Subjects with complete or removable
partial dentures kept their denture in place during the
saliva collection. Resting whole saliva was collected
for 5 minutes by a spitting method.18-19
The SPSS program version 17.00 used for statistical
analyses. Frequency analysis was performed to assess
response distribution at the item level for GOHAI
and WHOQOL-BREF. For dentate and edentulous
group, logistic regression analysis was performed
with GOHAI scores (0: poorer QOL, 1: good QOL),
WHOQOL-BREF 26, physical domain, psychological
domain, environmental domain, and social relations
(0: poorer QOL, 1 good QOL) as dependent variables.
Decayed teeth, number of teeth present, gingival
bleeding, pocket depth, FTUs and saliva flow was used
as independent variables.

RESULTS
Socio-demographics and health behaviors
The number of subjects aged 60-69 years was 354
person (57.9%) and those aged 70 years and older
were 258 person (42.1%). Most of subjects (91.3 %)
had no study or finished primary school. Almost a half
(45.3%) of subject claimed to have not enough income.
Systemic diseases were reported in 74.8% of subjects:
hypertension 37.3%, diabetes mellitus 18.3%, heart
disease 6.5% and other disease 12.7%, and 76.1% of
subjects routinely used prescription medicines. 6.5% of
subject had current smoking, only 1.5 % of all subject
drank alcohol every day.
GOHAI
The mean and median GOHAI score was 49.94 and
52.0 (SD=9.28) respectively. Frequency answer for each
41
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Table 1. Distribution of GOHAI items
GOHAI
Functional limitation
Trouble biting/chewing food
Uncomfortable to swallow
Prevented from speaking
Pain and discomfort
Discomfort when eating
Use medication to relieve pain
Teeth, gums sensitive to hot/cold
Psychological impacts
Unhappy with appearance
Worried or concerned
Nervous or self-consious
Uncomfortable eating in front of people
Behavioural impacts
Limit kinds or amounts of food

Never

Seldom

Sometime

Often

Very often Always

241 (39.4)
444 (72.5)
436 (71.2)

123 (20.1)
74 (12.1)
84 (13.7)

124 (20.3)
66 (10.8)
58 (9.5)

50 (8.2)
14 (2.3)
15 (2.5)

41 (6.6)
8 (1.3)
8 (1.3)

33 (5.4)
6 (1.0)
11(1.8)

224 (36.6)
367 (60.0)
359 (58.7)

142 (23.2)
110 (18.0)
93 (15.2)

134 (21.9)
102 816.7)
117 (19.1)

40 (6.5)
18 (2.9)
12 (2.0)

36 (5.9)
7 (1.1)
14 (2.3)

36 (5.9)
8 (1.3)
17 (2.8)

327 (53.7)
292 (47.7)
293 (47.9)
475 (77.6)

117 (19.1)
128 (20.9)
135 (22.1)
62 (10.0)

114 (18.6)
113 (18.5)
109 (17.8)
43 (7.0)

25 (4.1)
44 (7.2)
37 (6.0)
16 (2.6)

17 (2.8)
23 (3.8)
23 (3.8)
7 (1.1)

12 (2.0)
12 (2.0)
15 (2.5)
10 (1.6)

260 (42.5)

133 (21.7)

130 (21.2)

44 (7.2)

19 (3.1)

26 (4.2)

Limit contacts with others

483 (78.9)

51 (8.3)

62 (10.0)

8 (1.3)

5 (0.8)

3 (0.5)

Table 2. Frequency responses (%) for items of WHOQOL-BREF
Scale point/domain and facets

1

2

3

4

5

General QOL
General health
Physical health
Pain and discomfort
Energy and fatigue
Sleep and rest
Dependence on medication
Mobility
Activities of daily living
Working capacity
Psychological
Positive feeling
Negative feeling
Self-esteem
Thinking, learning, memory, concentration
Body image
Spirituality, religion and personal beliefs
Social relationship
Personal relations
Sex
Practical social support
Environment
Financial resources
Information and skills
Recreation and leisure
Home environment
Physical safety and security
Physical environment
Access health service
Transport

0.7
1.2

2.8
11.9

55.5
16.3

33.5
61.4

7.5
9.2

22.1
1.3
1.0
19.8
2.5
1.0
1.6

35.3
6.1
13.5
23.5
5.4
5.7
6.7

31.5
51.8
11.8
35.6
28.3
16.5
28.8

7.7
22.7
59.6
17.0
46.4
65.5
52.9

3.4
18.1
14.1
4.1
17.5
11.3
10.0

2.5
27.6
1.1
0.7
1.6
1.1

57.8
47.7
2.9
6.9
3.1
4.6

34.7
16.8
34.0
49.3
34.6
25.4

2.5
6.8
44.9
34.6
27.5
55.7

2.5
1.1
17.1
8.5
33.2
13.2

1.0
2.6
0.2

3.3
2.9
2.8

36.4
42.8
28.4

48.0
40.1
57.5

11.3
11.6
11.1

11.9
1.1
1.5
0.7
1.0
0.7
0.0
1.3

17.4
8.7
14.9
3.3
2.9
3.2
2.6
7.1

50.0
55.9
50.3
18.0
46.1
48.2
10.5
16.2

10.9
25.8
22.5
51.3
36.8
33.2
70.4
62.3

9.8
8.5
10.8
26.8
13.2
14.7
16.5
13.1
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Table 3. Association of GOHAI items with oral health status
DT
Functional limitation
Trouble biting/chewing food
ns
Uncomfortable to swallow
ns
Prevented from speaking
ns
Pain and discomfort
Discomfort when eating
ns
Use medication to relieve pain R=0.343*
Teeth, gums sensitive to hot/cold R=0.207*
Psychological impacts
Unhappy with appearance
ns
Worried or concerned
R=0.259*
Nervous or self-consious
R=0.432*
Uncomfortable eating in front of people ns
Behavioural impacts
Limit kinds or amounts of food ns
Limit contacts with others
R=0.233*
Total GOHAI
R=0.287*

Teeth
present

FT

Gingival
bleeding

R=0.546**
ns
R=0.238*

ns
ns
ns

ns
ns
ns

R=0.627**
ns
R=0.314**

ns
ns
ns

R=0.193*
R=0.145*
ns
R=0.261**
R=0.431**
R=0.210*
R=0.542**

≥4 mm
pockets
depth

Salivary flow
rate

FTUs

ns
ns
ns

R=0.305**
R=0.321*
R=0.226*

R=0.407**
ns
ns

ns
R=0.190*
R=0.323**

ns
ns
R=0.313**

ns
ns
R=0.287*

R=0.291**
ns
ns

ns
ns
ns
ns

R=0.202*
R=0.284**
R=0.384**
ns

R=0.426*
ns
ns
ns

ns
ns
ns
ns

ns
R=0.193*
R=0.125**
R=0.146**

ns
ns
ns

ns
ns
R=0.322**

ns
ns
R=0.353*

ns
ns
R=0.295**

R=0.411**
R=0.151**
R=0.402**

*>0.05, **>0.01, ns = no significant
Table 4. Logistic regression analysis of the variables independently associated with the GOHAI and WHOQOL-BREF domains
(≤median) in dentate subjects (n=428)
Variable Category
None
Decayed (Ref)
teeth
>1

GOHAI

Physical

Psychological

Environment

Social relations

OR

OR

OR

% P
OR 95
CI

% P
OR 95
CI

95 % CI P

95 % CI P

95 % CI P

0 . 4 6 - 0.075
1.98 1.21-2.34 0.025 1.05 0.62-1.75 0.064 1.23 1.19-1.96 0.048 1.06 0.711.58 0.243 0.69 1.03

20 or more (Ref)
Number
1 . 1 0 - 0.036
of teeth 1-19
2.02 1.34-3.11 0.022 1.91 1.39-4.62 0.032 1.66 1.08-2.53 0.012 1.83 1.283.67 0.018 1.55 2.18
None
Bleeding (Ref)
gingival
>1
Pocket
depth

0 . 2 0 - 0.267
1.59 1.17-2.13 0.044 1.27 1.17-4.14 0.038 1.28 1.15-1.99 0.021 1.41 1.171.96 0.046 0.65 2.05

None
(Ref)
>1

0 . 6 4 - 0.968
1.46 1.12-2.31 0.005 1.21 1.07-1.88 0.041 0.89 0.26-2.63 0.621 1.76 1.082.76 0.021 1.09 1.59

10 or
more
(Ref)
FTUs

1 . 0 2 - 0.031
1.12-2.18 0.033 1.81 1.11-2.51 0.028 1.45 1.02-2.35 0.047 1.51 1.122.34 0.041 1.78 3.02

1-9

1.79

0

1 . 2 2 - 0.024
2.01 1.22-2.45 0.016 1.92 1.23-2.92 0.046 1.83 1.12-2.62 0.008 1.67 1.212.75 0.005 1.97 2.98

≥0.1 ml/
Resting min (Ref)
salivary
flow
<0.1 ml/ 1.19
min

0 . 6 7 - 0.223
1.02-1.74 0.043 1.23 0.77-1.96 0.475 1.28 0.57-1.45 0.626 0.73 0.461.17 0.562 1.08 1.72

Adjusted by age, gender, education, household income, smoking, systemic disease and intake of medicine.
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Table 5. Logistic regression analysis of the variables independently associated with the GOHAI and WHOQOL-BREF domains
(≤median) edentulous subjects (n=184)
GOHAI
Social relations
Physical
Psychological
Environment
Variable Category
OR 95 % CI P value OR 95 % CI P value OR 95 % CI P value OR 95 % CI P value OR 95 % CI P value
Denture Yes (Ref)
No

2.53 1.61-3.54 0.001 2.05 1.32-3.75 0.003 1.96 1.05-2.11 0.048 1.34 1.02-1.98 0.043 1.69 1.16-2.01 0.005

Resting ≥0.1
salivary ml/min
flow
(Ref)
<0.1 ml/ 1.22 1.02-1.74 0.043 1.23 0.77-1.96 0.475 1.28 0.57-1.45 0.626 0.73 0.46-1.17 0.562 1.08 0.67-1.72 0.223
min
Adjusted by age, gender, education, household income, smoking, systemic disease and intake of medicine.

Relationship between oral health status and quality
of life
For dentate subjects, logistic regression analysis
showed in the Table 4. Number of teeth present,
decayed teeth, gingival bleeding, pocket depth, FTUs
and saliva flow rate were significantly associated with
GOHAI. Regarding WHOQOL, Number of teeth
present, gingival bleeding and FTUs significantly
associated with the physical domain (p<0.05). Number
of teeth present, decayed teeth, gingival bleeding and
FTUs was significantly related with the psychological
domain (p<0.05). Number of teeth present and FTUs
were significantly associated with the environment
domain and the social domain (p<0.05). For edentulous
subjects, denture wearing was significantly associated
with GOHAI and all domains of WHO-BREF (p<0.05).
Subject with no denture might impact GOHAI score
than those with denture (OR 2.53) (Table 5).

items of GOHAI was shown in Table 1. Third important
complaints of oral health problems of all subjects were
discomfort when eating, trouble biting/ chewing food
and limit kinds or amounts of food.
General quality of life WHOQOL-BREF 26
Frequency answers for each item of the WHO-BREF
were distributed across the full range of the scale
showed in the Table 2. The mean and median scores of
physical domain (58.7 and 56.0, SD=10.4), psychological
domain (59.7 and 56.0, SD=10.9), social relationship
(66.4 and 66.0, SD=15.9) and environmental domain
(65.5 and 63.0, SD=13.1). The third poorer QOL items
in this population were negative feeling (27.6%), pain
and discomfort (22.1%) and dependence on medication
(19.8%), respectively.
Oral health status
Thirty percent of subjects (n=184) were edentulous.
The mean of teeth present was 10.8±9.9. The mean
FTUs were 5.2±5.1. Overall active decay was 57.8%
of all subjects. There were no significant differences
were found by age and gender. Half of subjects (50%)
had at least one deep (4 mm or deeper) pocket. The
percentage of subjects with teeth with gingival bleeding
was 67.6. The percentage of subjects had low salivary
flow rate was 24.7.

DISCUSSION
The mean GOHAI score in this study suggested a
relatively high impact of oral health on the population
studied. The mean score was considerably higher
than the oral health impact reported in other studies,
for example in Chinese (mean score = 48.9), Malay
population (mean score = 46.2).13,20 In contrast
however, the Thai mean score was lower than that
reported in Germany where the mean score=53.21 On
examining variation in GOHAI by socio-demographic
characteristics gender, education and socio-economic
status, reported statistical differences between income
and GOHAI score in this study. Well educated, a higher
annual household income were more likely to have a
high GOHAI score.10

Relationship between GOHAI and oral health
The relationship between the GOHAI 12 items and
oral health status is shown in Table 3. Decayed teeth
had significant related to six GOHAI items. Number of
teeth present was significantly related to nine GOHAI
items. Gingival bleeding had significantly related five
GOHAI items. Pockets depth had significant related
with two GOHAI items. FTUs had significant with
seven GOHAI items. Filled teeth had no significant
relationships to any of GOHAI items.

This study use the WHOQOL-BREF 26 for elderly
Thais, which instrument reports on four domains of
life: physical, psychological, social, and environmental.
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The scores of quality of life in this study for, physical
health and psychological health were lower than those
reported in similar populations in Norway, Switzerland,
Sweden, Denmark, Germany, and the Czech Republic.
Social relationships in our study, however were higher
than those reported.22 This study therefore shows, that
elderly Thais had a slightly overall lower perception of
their quality of life when compared with similar aged
population in other countries. The Thai population
however had a higher quality of life perception in
the domain of social health-social relationshipswhich possibly show, the very close social and family
relationship values hold by the Thai culture.
This study also found that the younger age group had
higher scores for physical health than the older group.
Other studies have also found, that demographic factors
have been associated with higher QOL; included age,
gender and income. 23-25 In the present study we reported
a significant relationship of physical and psychological
domain and educational level. These results are in good
agreement with findings in the history of public health
research, in that the lower socioeconomic strata are
associated with lower health status.26-29 Higher levels
in each domain of quality of life were associated with
increase in economic level, similarly found with Hugo
et al.30 The present study, however failed to find a
relationship between gender and QOL this may be due
to a small number of males in this study.
In this study we found the significant correlation
between GOHAI and WHOQOL-BREF, also found
the significant positive correlation between OHRQoL
and GHRQoL. General health-related quality of life
can be explained by dental conditions. This shows that
oral well-being has an impact on general well-being.31
This study found that the significant between dental
decayed and GOHAI. Severe caries detracts from
quality of life: there experience pain, discomfort,
disfigurement, acute and chronic infections, and eating
and sleep disruption as well as higher risk to higher risk
of hospitalization and high treatment costs.32 Dental
caries is a serious oral health problem for the elderly.
The final consequence of dental caries is loss of teeth,
which, in turn, has serious consequences for general
health and the quality of life of the elderly.28 Our results
show that filled teeth demonstrate not significant
correlation with the GOHAI score. The same occurs
when teeth are healthy and functional. The lack of
significant correlation with clinical measures confirms
findings by other researchers and suggests that patients
may not identify early dental disease as a problem,
but base their oral health perceptions on other, more
functional concerns.33
Tooth loss had impacts on oral-health-related quality
of life. Having fewer teeth was significantly related to
a worse GOHAI score.10 A possible explanation to the
association between edentulism and worse QOL in

the physical domain lies on the face that tooth loss is
known to cause pain and suffering, which are facets
included in physical domain of WHOQOL-BREF.34
Edentulism may also place restriction on mastication
and speech, and consequently reflect on self-rated QOL
related to physical domains, as observed in the present
study.30 Missing teeth causes embarrassment, adversely
affecting one’s esteem, and body image, which are two
of the facets that compose the Psychological domain
of WHOQOL-BREF.35 This may be one of the reasons
why aged persons with fewer teeth were more likely to
have lower scores in this particular domain.
FTUs associated with a poorer QOL in all four domains
of WHOQOL-BREF. This finding seems to support
the notion that oral status can directly affects one’s
perception of well-being and general QOL. FTUs
related to ability to chew is related to masticatory
dysfunction, which is known to place restrictions on
eating (i.e. physical domain), discourages people to
enjoy meals with family or friends (i.e. psychological,
social relations, and environment domains), and may
also interfere with one’s social relations.36 Mastication
is considered an important basic function to maintain
life; and it is gravely affected by the collapse of one’s
masticatory environment caused by oral disease.37
It is likely that chewing ability would affect general
health through a pathway involving the impact of
food selection or selective food avoidance on diet
and nutrition. Having more teeth has been reported
to be associated with having a healthy diet rich in
fruit and vegetable, a satisfactory nutritional status
and acceptable body mass index.11 This assumption
is supported by evidence showing that older persons
who did not have their missing teeth replaced with
removable or fixed dental prostheses related their QOL
as worse than those who had missing teeth replaced.28
This study found that the significantly between bleeding
gingival and quality of life. Bleeding on probing able to
cause negative impacts in the daily life.38 Older people
with some teeth with periodontal attachment loss of
more than 6 mm had highly significant differences in
the oral impact on daily performances scores compared
to those without attachment loss.39 An absence of
saliva results in a number of oral changes and related
behaviors that can influence a patient’s quality of life.40
Oral health status can influence people physically and
psychologically, as well as how they enjoy life-how
they look, speak, chew and taste food and socialize.
Their self-esteem, self-image and feelings of social
well-being are also affected.5,41 Oral health defined in
general physical, psychological and social well-being
terms in relation to oral status. Cohen and Jago consider
the greatest contribution of dentistry is to improve
quality of life.42 Disruptions in physical, psychological
and social functioning are therefore important in
assessing oral health.
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8.

The findings from the present study support the
evidence that oral status may cause suffering and
impacts on general QOL. This is one of the first studies
to our knowledge reporting that older persons without
teeth and FTUs have an increased chance of reporting
a poorer QOL in general as assessed with WHOQOLBREF. Keeping natural teeth by oral health care for
prevention tooth decayed and periodontal disease,
replacement missing teeth with denture for more
number of FTUs, should be include for oral health
promotion program for elderly population would
improvement QOL. Intervention studies are needed
to assess whether dental care reduces the impacts and
affects quality of life.

9.

10.
11.

12.

CONCLUSION
The number of teeth present, denture wearing and
FTUs strongly affected the oral health related and
general QOL. Dental caries, periodontal status and
salivary flow rate also affected oral health related QOL
and some domains of general QOL. Therefore, it is
considered that an improvement in oral health status
would promote QOL of older Thai.
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